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(54) LED ILLUMINATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a LED 
illuminator which can easily obtain arbitrary luminous 
intensity distribution characteristic, while being formed 
thin. 

SOLUTION: A large number concavities 11 are arranged 
vertically and horizontally on one side of a rectangular 
plate-type molded interconnection device(MID) substrate 
1, and three LED chips are implemented on the bottom 
of each concavity 1 1 . Since a plurality of LED chips 1 are 
implemented in each of the concavity 1 1 and positioned 
three-dimensionally on MID substrate 10, arbitrary 
luminous intensity distribution characteristic can be 
easily obtained according to the shape of the substrate 
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10, while forming a module thin. If the plurality of the LED chips 1 are implemented, which 
have one or more different luminescent colors, preferably at least three colors of red, blue and 
green, delicate color differences such as white light of a fluorescent lamp and daylight can be 
realized in the light of the overall module by mixing the luminescent colors from each of LED 
chips 1 . 
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[0050] c©*e«tts*t*7/p*'JB4aibfc», * 
*n&mmmc£*), m. -»^;k 

m^v<o&jSM«^L^iaesi&tR (S4K2 3) 

So fLT, ASP 2 4fcfl?fiJcLfcX/U-*-/l'2 5rtlC 
tmn>2 6^rEEA-r«o 
[00 5 1] ±ffi^jSlC«tO»e>nfc»«2 3<DiGigP2 

•T5 > F) „ *<Dmc L E D^y 7 1 <D±SPS 

«i:ll»»4: (!71'#>F) o &*5, 

l e Df-y^i ttm&.zn%£M2 Anmmmmz 4 a 

*«iB»ctt±»fTSW«**faS«Jti:-r*ci:-i», ft 
®&Rtfft5^{fc£0£c tA<T't-3o a<E88 
flgt J; *) L E D >y 7 1 g»£S« 1 0 <D 

t> ^mmmmvLE mmmmn^^ ^->^^t 

[00 5 2] ±a«©«fc 9 K**jH0gfl8k: ±tltf , LED 
f-'VZf \ OTOlffi 2 4^K'M<i:tLEDf-7yi 
0-gqjc^-T2.«(^kr^2 6^i5it/'cci:fi:«tiD, L 
EDf7yi A^fg^TS&fcJftf&t?^ 6»CJ;>)^ 
S<J»&LIfcDBSK CttfVZZo ZOtctb. LEDf 



(7) *f 1 1 - 1 6 3 4 1 2 
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•y 7 1 ©S«±H#Kiff > ^ft&^Jf *<0flrF*8lA 
SCOT'S, $fc, L E D?7yi ©^tstf-rc 

[0053] (^ssugffi9) 0 1 i tt*KMcommBm 

S27 tC^SOdiSiS 2 8 *Bf$, LT»« 2 7 
*1S&{@© L E D ?--y 7 1 ^riHS-T 5 «fc o 1c Lf=^»c1# 
70 [0 0 5 4] S«2 7l±2 r 7-&mcl&f$,Ztlt£&§l>% 

abbas 1 t#m-rz>ojT'm.w*GM?Zo mu si2 

7tcL E Df 77 1 ! %Hai/cit^MlC*5«± 
fiff *>£!,■>. £c3T% iSmictt) L E 0^77*1 Org 
SA<±#-f £ tLEDf77*l ©>£<8©3£SiA<rSi6e>n 
TifMBKraSSEU »«2 7©i!!i3'2 8»£:»oT3SjK 

A^LirrsfcfcfcH:, ««2 7©T#*»5tt»*©ffi</> 

^M*«njitrC fcfLEDf 7^1 O^A^fetlTJ^ 

20 [00 5 5] ±»©±$fc:*3l«BB»T*tt, M 1 D©S 
S2 7fC^tDCigP2 8*JgfigUTS*2 7£{**mfl 
ZV-BVt (.rnm&vo £<Da&2 8<D&mic& 
*ttiL®M<0\.E Df7 7*l *Eta-r*«fc'5U:L.ftc tic 

m T?R*S-&T LEDf-77'1 ©ffl*Jt#*l* <* £ £ 

[0 0 5 6] (%M0gJB 10)01 2 tt#f8W<D5gffiUg 
io figl 0«:^fSg|5{|iJffiiaT'$.So *HSfi^ti:, K-ffitc 
^S(©C3g|53 0#j£fiE£ft*:S1&2 9lc«b, LEDf 
•y 7*1 *«fc***i«±SEia»3 0 tffi«2 9<DKB5ffliJi: 
«rSjl-r*a®ffl©MiifL (X/l/-*-;U) 3 1 ^r^tt 

[0 0 5 7] M I D©Ifi2 9cDfiK^{cKjl?L3 1 

5B"r*<0-PBirfl***-r*. ffiU S«2 9COKIS3 0 
(CLE Df 77" 1 ^r^^ L fe»t»^««fliK: <t S t*±« 
fffc^:l/\ ILT, jimiCfeD L EDf >y 7l tOSSA^ 
40 ±^-r%i: L E D^ y7l c0jfi^©^«A^a*be>nT± 
#5U5!l#S?£f 3o ZCDfcib^ Rii?L3 l^iiLTStS 

2 goswiJA^ssoffiv^M^nii*, led^ 
•y 7 1 <Dmtfimt>ftTnt$-zt\z> a 

[0 0 5 8] ±M<D£oK.* , $m&®rZ\Z, LEDf7 
71 A^H^^nS 03353 0 tSS2 9<0SffiPJt^rSii 
-r5ii®ffl©Hii?L3 1 ^Ij-fcCttctt), L EDf- 

LED^-y7lOfag±#«rl^<*CtA^T'$5 0 ^<Dfc 
LEDf771 <oaitt!tt-** ^ iSS<D{gT^ffll^ 5 C 
50 t*^T-#, #^fc3g(f-rc:i:A^T-t5o 



-7- 
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[0059] mmmmi i) tc?>T\ mi St*? 

MZ^ts¥ffiteX'-£?ifoizftffmftiZnzbK »«i o 

'MDL E D^-y^l OSIg^la)^^ (V^) 1 4 »C 
[0 0 6 0] -eCT\ ^SSJfcfgT'ti, 0 1 3(C^-r<t 

T'feScOT-ittWfi^BS-r^o 01 3K^f .fcSKL ED 

T*5D. *<DPHBI»«:/W F3 2*«MLTfeoT, CtX 
S^-y K3 2 t L E D^y 7 1 «0 P§U¥Wf* 1 aMN 
M*m» 1 b fc©8*?!»i¥EB J S>««tt8SS<J3 3 fc«k 0 
ffton^o CCT'L EDf'y/l ?rl©ig<Jgfi)t$nfc 

T*t5o &*5, LED^yy Htm AlfO . 3 [mm] 

[00 6 1] ±5£(D& b lc*mMBmic£tll£. LED 

0 (onmwfctt bTWPFfffciti:* a KEK Lfc C £ 
<t0, P5#©&-£-ffi#Sl^ l 0<Dgffii:l5&iS3S-r5e:i; 

raita*is»cBi»r*fc«&» 07 -<■*•) 1 4t-^ 

#jfi£ttT|g#T*£3Ci:fc&<, LED^-y^lOfg 
[0 0 6 2] &*5, 0 1 AKTn-t&oXcy* U y h&ft 

icwrn 3 3 ^iaij, c ©la^T 3 3 ftT-mmammmmic 

1 aUNm^mwi btwmmi o<DnmmicttLxv® 

¥7t CM J: 3 K EiS L fc C 4: lc £ K> , LEDf 7 7*1 

[00 6 3] (gffijgjgl 12)016 «*5gB.8tDI*IfiSJfc 

Wk<DLE Df7 7*l ©©RJtt2ffljlC«t|iJ1£*#fc-&S 
«k-5K:S«*^j«bftMi»c«?a^fe0, 01 6»cjjVr<fc 
^1CSS3 4C0M"E (%&ID *BriB8ttttlCJgj£U 
&*<D$4ffi3 4 atCLED^>y:7*l#HgLT$> ; 5 0 
[0 0 6 4] — HftlC L EDf77'l tOtt®3 4 1CWT5 

«3 4*tt«ofic(*«ttic»j«'r*i:i:»c*D, ma© 



(8) Rfg8¥ 1 1 - 1 6 3 4 1 2 

lRlOBJt»i:*0«*Sai** t J:<**i:^3fiJjStf**. 
[0 0 6 5] ±a©*3lc**WB<»KJ:ntf, lfi&<9 
L E Df77"l ©aJt*l«Ok:«Bi«t*»fc-&* * b leg 
tS3 4t»*LftO?, S«3 4 0£ttli:j&i;T&AIC 

/0 [006 6] (Mt«Sl3) kC5T?. <i^6«« 

^•y ^*»±-r«x#*i'«m*a8iw»c»*"rs e t 

T'^XcDtSiUSrffioTfcD, 81*3 6 0 gc?;£-7j fate 

[oo6 7] =tcx\ ^mmmmxn. 01 71cm-?*. 

JBritU &W&3 6<DI&miCLED?-'y7lZ^giLrc 

i&co «fc 3 C*ftffl0ftttic J:*Uf , SS3 5 coSSPaffilc 
&4r|H]g|53 6*«8flBj*U 3 6 (D&ffilC L E D 

tSCWTSS. Sfcx S1S3 5 L E D^-y 

JO ^fij^$>5 0 

[006 8] QfeNonSl 4) tC5T?±E*W««l 
~1 3t*$V>T(i, ltS[©S«l 0fc£!Bl©L E D^y 

a^S^ftK: <t o T— g)5<0 L EDf-7 7"l 
<^:-3fc^T'fc, li^M©LEDf7 7'im 

[00 6 9] ^CT% *H)5S^ftiT'«. UfeO#6LE 
D^-y 1 ((WAtf, # • IS • ff • la~ld coffin 

4t> c o-t^ s *tmmm&&t>itz c t r* l e dbswsb 

«1 0CDC3SC1 1 tea, ±fe4fe<DL ED^yyi a~ 
1 d*-?b<J irXmcmmLTn&LT&Z (0 19 
(a) 0 C<D<fc?lC4fe<9L EDf77"l a~l 

d^g^tl/i 1 -POElgP l 1 1 -fe/1/ StU 0 18 
fc tt 5 fi£*SafJ# T*§ -b ;l/<5 lc <r-r -> > 9 V - T-^]E9r "T 

50 9 (b) o ±iSO<}:^tc*^ffi^®lc«tnff, IHI 
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-©C3SP1 1 ('jlcSl^Sfl/'c 4 M<D L E D^-y ~? 1 3Er§ 
tf 1 -fe/l/SSrlooUlffifcU C©-t/U S£}fi33«@*l^ 
^fc>-£5 C fc T* L E DMW&m*ffil$.? 5 i. o iC Lfc C 

<k K> -SPCO LEDf7^1 ^£*T1C 35: •=> 
^Mk*^/-: L E D^y 7 1 A^$tl5-tr;U S <Dfr* 
aStSJ*-r*C tT-L E DJg9I8B*£flilcttlB?-g 
Setoffs. rlfe&3VHiieft ! l#1££>g&S 
■fe/l/S«ria^t>-B:S<}:3ti:-rn(f, ggpfflO L E DSB 

[0070] mmmm 15)020 it*mi<omn& 
mi 5*7n?m&mmmr*$>z<, ^mmmma. mi d 

<Ott«3 7fcLED^>y7*l ^r^Sft^-a-S^S (v-f 

a ^-CD^SP3 8 a©±Kt8tt5ftfc7.kJM£3 8bt 
iCfcoTflffigSn, 8 a©g£4ffiifi8»C*-4Ve 

tlL EDf'yT'l tfSEiSSnSo £J3, LEDf-y/l 

[0071] mc*mm&m<DM&3 7 ©aaais*, 
<oBwtfo<*). zzicmm&.m. m^^r-n^s.y 

mm db^^Ttm) c©&jb§i©jp*«: 
0. i~2 c,im) aititwti/^. nflsjg^i 

i:PI«lCUT/^-->y*ffoT®gP3 8 aO±f£7.K 
S©Iffi3 8b^gU ZZ>\Z*<D±.\CL EDf7 7* 
1 Ot8iffoT L E DHHffl*«©*S>a-/l/#3&8f 

[0 0 7 2] ^LT, T^^DT-»g|J3 8tcmff*01 
Jtof 3 C t tc £ t» , 7K^<OJS*)ES5a^T*^gP 3 8a%S 
f&2-e3Ci:#T*#, g5gB3 8 acD±&C?Ig2nTV^ 
LED^y7l£%!if|j2#S£i;#T*t.S 0 TfpbT, 
^tOLEDf7yi K«««*#A*cli:K:«feD. ffi 

■ffiojaaa^u^i/cjsuTffiaotBift* l e D^-y 

[0073] (mmmm 16)021 i**fzmo>mm& 
mi e^Tfstmtm, B2 2&mmvffiBvib&. *m 
mmmn. LEDf'yyiMftwic^n^M 1 d 
comm. 4 ot?i>*i'7)imw.A 1 t%-mnBi$.L. 
m& mm ifto»«4 2£«jSLfc£tc#&*<£ 



(9) 11- 1 6 3 4 1 2 

[00 7 4] CCT\ *mfl6Jgfg<D»£ 3 7 COffiifiXS 

a&dlgSJgfiScL.TctfU'f 5 KSI<D7U*i/r;US«4 l * 

*«jBa»ciE?r*. $fc LEDf7yii!)'ig?ti 

43, ft»f***UT±EJPrt»4 3 comity Islrisytl' 
g«4 1£0$$^-T„ Sfc, »HBOi*±t.LED^-y^ 
1 iiia<D^T-fT4V\ 71/*->7';l/iffi4 1 SrlBltfrcKS 

rnvtcmmmmmi tmm<oi:mvmm,4 2 

[0 0 7 5] ±5E<0«fc-5fc*^SiSJB®»cJ:n{f, LED 
?-v7'ltf±Lftmc'mi&Zn%M I DcDg1£4 0^71/ 
*->^/US«4 1 fc*-(*KJBB8U SS* (ft»f) S£ 
<DMfo4 2*mi£Lrc£tK£K>. S«4 1 «:iSEtctt 

5 c t & v % x mm &&®m icmKzcttfaimt 

[0076] mmrnrn 1 7 > 023 a^wtDSifis^ 
fig 1 7*^ri6HHiaT»*. ^Sfi^«gi 

0<fe3tC«^(0[HlgPl 1 K*«1g»fflOL E Df7/1 

tf*«*.nfca« 1 0 mmmrnco led^^i*' 

*3, mm 1 omcom^^mmmmBmi t^mr-ib 
sot?, &a-r*»#fcnra-©iw*f*LTWiH*« 
Bg-rso 

30 [007 7] 024 tC^-T <fc 3 K^llffi^ffiOlHlSSli, 

Sffii oicnmznzL ED^ yyi^mmcomisi-r-o 
mmc&mtzt t.tt, ^-ia?iji5iss^stn:Ri •«r^ 

ttoratSSiU, cox-i , 7fy^S?Qi 0157^ 

3 , R< ^LTXi'7f>^fQi <0^-X«r^ 

40 [0 0 7 8] fit, ±IBLED^--y7'l<DIlylJ|plSS<D 
rao.aSfcWWBBH'TlHRi 0*^Briffii:%oTfc 
0 , i^?*f@a<0 LEDf77"l T-a - -y h fbT* t S «k 
3fcUTfeS„. CCf, ZL-y hfb-TSL ED^T" 1 
<0(133(»i, «3tfl"ft*tH* (1 0, 1 5, 2 0, 3 0W) 

ffil Olcjll^^SCt^aSL^o !Q:t3, SilO© 

mm?** 

50 [0079] ±m<D&*>\c*.nmBm\c&tuf. mm® 
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[0 0 8 0] 

[jew©***] n&g 103911*. stKcpagcxtidigB 

XBASES* l nSttftORft*^ *- Ffc^fcEK 
LftOf, ffilC0BHft**g^tc»e>tlS fc i: ttc?f 3Ht 

[0 0 8 1] ®&m2<D¥B9M, ±B*»©«ifc*-r* 

K#?**tr©-e, &fe J f>gttfe0J;5&«S!t!0&feM*< 

1 X«± 2 OJNBIcft^T. ±EP3»XttO»lc± 

iftc<OX, ffiff &Mtf ic AttWfctf HttS i: ^ 3 S&Hltf 

[0 0 8 2] ffi$K 4 OlSHtt, ±f2g4£0'>£ < 1 t> 

[00 83] W*JS 5 '>* < t t>±fBS«0 

lawxttaapofBtt^-fJi— vm^-om *> t "mmitz 

[0 0 8 4] fl!#]g6 0?giHa« ±f2«1£&C^$i:&KS 

[0 0 8 5] StsRS 7 OfBRHtt, JJESBtt^'T*- F3t 
ffi0{gT#KihT-£ •£ i: ttSI*^-/*- F^?©* 

[0086] §mm8<Df$wit. jjass^y-r*- k* 



(10) ^ga^F 1 1 - 1 6 3 4 1 2 

^©SofgT*^±T'#S 4: £ ttcfgft^-i';*-- Fig 
K«?*HBW 5 M&ttJfe e > t <fc 0 < Sfc&-f 5 c 

[0087] iisRjji i oofge^a, iiaasoiaap*^ 

2V *- F^? <D*$t*mi£ H^r> ^S*'* 5 0 W 
1 1 (D^H^fi, ±SESBIfi^-r*- Fig?ifite(D±fe 

20 Fiit^cQrag^f^fflJA TSMtSft^^WSofi 

[0 0 8 8] imm 1 2(DftB^tt. ±12%^^^- F 

m?%. >mmit?'< *- f^o p §n*mi* turn* 

JO [00 8 9] gft&g 1 3 <05gBJ« v ±E*»058Jie^ 

SC i: Wiiti/^Mtf**. RMK4I1 4 
©56Wttx ±Ea«Oilffilc[HlgRX(±OgPO / >%< fcfe 

-^jgdt-rsfcktE. ±ES-iaa5x«i£bSPK:^>* i 

[00 9 0] If im 1 5 <D¥£Wi*. 1 71Stt«0±IBia 
40 a5X(idba5^^L,l5lHIgi5XtidbgI5li:fg^fec0S*51tia 
S<05l^^-r^— F^*EISLT-tr/U*«figL, K-tr 

so [0091] ifsRs 1 6 <omm. ±m&ytr<<*- f 
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(11) 



1 1 - 1 6 3 4 1 2 



19 

tfEJH«S«r»* C fctfT-ff . £ /ctgl!j*iiiiJ8Pf £ C i: 

ywcssea 5 f*»t* c £ #r* * s t ^ ? 

[0 0 9 2] |»*3S 1 8©3»P3li, Hf3effl»0±K«}te 
[0ffi<Dffilji&fBEE] 

1 ] mgin 1 <Dmm^7fk-rmmmmmr'&^o 

[0 2] |Bl±«r^-r^S0t?feSo 

[0 3] H)5fi^2OSg|5*^-rWffl»fffi0t?*?>o 

[04] m*tt3oBtt*3%rMaKifiB-pfc«. 

[0 5] i±*St¥ffi0-P*5. 

[0 6] mM&&4<D&tsut7jk?mmmnwv&%o 

[0 7] ^tt^HB5 0Sffi«^-rmBi9r9HT«%. 

[0 8] nsfi^si6©sa5^-r{Uffi®fE0T*fe?.„ 
[09] mmmi vmm*m-masmmmT*3bz» 



20 



[01 0] nmBm8<om^mtmmm^mx'&^ 0 

[011] llffi«fl|9(DSS«^-r«iBHT««. 

[012] mflsfgfgi o(om®**-rmMWim®?$r> 

[013] Hlfigfgfgl l**U (a) aSffffidSKS 
0, (b) <i&a«HKB|-?&«. 

[014] H±©fl&©«J»*ji*U (a) ttSffiMSVr 
B50> (b) (iS9WiaiB-Z*«S. 

[015] ra±K«r*iie*(o«i**w-*-a«iByi!Kffi 

[01 6] ^n^tfii 2coggp^^-r{|ijffi0T*$)?) O 
[017] mmmrni 3©a»*jjv«-«iiBH-e*s. 

[018] XfflBJIl 4<Df4^0T-fe5 o 
[019] WI±*jRU (a) B 1 ■b/KO«fig0 > 
(b) »4li»'fe;U*»6)«*t5?a-/HO«|j«B|-p**. 
[0 2 0] gftftttl 5©H»8«HT*S. 
[021] £ffl0gf£ 1 6 <Df4«0T'*5o 
[02 2] IH±©S95^-rffl!lffi0T-&*o 

[02 3] mmmmi Kommmx-^^,. 

20 [0 2 4] m±<Dm&®®ffil$.mT>3b2>o 

[025] t£j|EM*j]%-rHgBB-r»«. 
[02 6] \3\±<Dmmm-v$>&<, 

1 LEDf77" 
1 0 »£ 

1 1 Gasp 



[01] 



[02] 




1 L E D9- y ~? 

1 0 m~ 

I I E3; 



[03] 



<LL Til)'//* 

10 



12 



/ 

13 



[04] 



[06] 



15 j 4 7a 14 TTa 18 II /W 14 5 s II q 





[08] 
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(12) ftmW* 1 1 - 1 6 3 4 1 2 




(13) 1 - 1 6 3 4 1 2 



m 18] [M2 0] 




50 



7 ay i? (Otitis 



ODmnm «* (72)«w# ms* sir 



(14) 



&mW- 1 1 - 1 6 3 4 1 2 



(72)%sy?# » (72) smm ism -en 

*IKlfcFWr}J*^FW1048#ifcft-F«Xtt *EMFnXm^nXl048»HU&T«X« 
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